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mmm 



mmnm^mic ^ ^ mmm^ ^um-t^ mm^m t . 

[it#jS4] mni^unKy'-'Hi^mmt^mmmzmmmx^^x. 

mm^m^m. ^ e ^mm^ ^m.mt^ um^m. n , 
mm'^m^mz^i)mm^nr=.m^<^mmmmizm^^^x7'-'9^n^t^7' 
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(i) n^mmm^x. 

mm^m^m. i ^ ^mm^ ^mm-r^ mm^m , 

(ii) mmmmtLx. 
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[0 0 0 1] 
[0 0 0 2] 

A >^^^tt-»^HDD (Hard Disc Drive) ^ff jb^^ ^tlT V\-&, 
fl«^*iMiN-$:-t->^X>!r-;i/T':$>^-tS SNDM (Scanning 
Nonlinear Dielectric Microscopy: ^3EM 

[0 0 0 3] 

llItfPS#T'm^3tl, 50Gbit/inc h ^ $n-5o 
[0 0 0 4] 
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HDDizi^m^n^m%mmon^mmx'itj&^. gmr (Giant 

Magnetic Resistance) {C J:SMR^^y F^'^HM'fb $ tlT 

tl^Sr#Ji;b^A^-> Kj^T^-f TS:MV^T=fel3#Sg|^tt 1 T b i t/i nch 
CO 0 0 5] 

s NDUitmmmi^un<^^mmmmm^m^'t^ z t xmmmi$> >r >® 

lE-^^f^iMX^^o MfC A FM (Atomic Force Microsco 
P y) ^^cMv^^4^S$fc^^c^/^;&^it$:|g^:ffe#«'[4<Z):;!3>5^l/A-(>^^- 

r(Dmmi^un(D^Atm^9cmzj5:mLxmm-^ti. m^^c^^-^^mmi^un 

a 

z: OD J: e) ICtJgjf^© S N D M ttrg-^att thX fgff $ ^fe * © T' ^ U , -^-^^t ffi 
[0 0 0 6] 

vfj^Lt^ni^^. 3® j:e)^sNDM7?tt; mmzmmn^^ntvxaym.'^.ij' 

ic % m m % <^ T & -o o 

[0 0 0 7] 

vt^x^^m^t, mmi^mmmmzT^- ^ ^mmLn^t ^ sNDM^ m^^tc 

mmi^n^mm. mmmEmmmRt:^mmmmn^mmx&^x. mmizmm 

[0 0 0 8] 
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[0 0 0 9] 

mm^mz^*jmm-^tit=.mn(DiiLmmmizm':5\,yx^-^%:n^'r^^-'^n 

[0 0 10] 

tmn^mnx&'ox. co n^mmnLx. MfBT^-^tc^DSLfesfrtams 

mm^^^^mn. mnEmmi^um(D^mv<micjz^cx?^m^ ^^m^m^. m 
r^m^<D^mmmKm^^^x7'-^^n^t^v'-^n^^miL^m^. m) 

MmLr:L mmm^ ^^^-t^ mmm^^m^m. t , Miafa^^-^ ^ mmm^f iz m 

[0011] 
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[0 0 12] 

{c 4: s ^mm^ ^mm-t^ mm^m t . mmmm^m c j: y ^ii $ ti ^ 

[0 0 13] 

^fy'St^^nvm^^ti^i^mmmzj: »; FM^m^nr:^^mm-^^FMW.mi^ 
. ^(Dmm^nr=.m^o:>^mmmizm^\^x^-^^n^^^o :^miz^^^ 

T^^gW#^CSt5v^r7'-^S:#^•t--5^M^^il: rp SK (Phase Sh 
ift Ke y i n g) ^Mj iliat-o 
[0014] 

F Mm.m iz^^x m.m ^nr=.m^it. mm^unf)^ ^ mnmmmi^ iz la 

(Diifjt^). ^n^cDummitmmmiZTc iifj::s>o bp**, sE^cD^my^ :^4yiz^ 
n^m^mMm^tit]EM(DW^-^'^'^(Dmmizfj: v. mmmm^titiEM<D^m 

[0 0 15] 

:r.<D^mm^^mLX7'-'$(^n^-t^t:Li!b. n^mmff^u y^-^yyyy^ 
^^m\'^r:^mm^mizit^xm&)xmmizrj^a%a)X'$>^. ^r=., m^<Dmm^ 
/b^fj:^(Dxmmx^. /bm^t. Mmittt^-^mttjt^o ^izm^f^mmm^^^r. 
t^x^^o z.<Dm^. 0mm(D^mm-^it^^<DmmzMLxm^.it^^oizm 
m^n. ^^(Dm^tf^^^i^^ji^^^oizy^fjv^x^m't^'j^^mif^^^o 

[0 0 16] 
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[0 0 17] 

m^m izmi^^x^m-t^mm^mn. mmnm^m ic j: s ^mm^ ^mm-t^'^ 

[0 0 18] 

m^oy:^mz^m^^x7'-^^mm-t^o tmmi^^no t.mz$^ml^f£ti^^ 
m(^i^mmmt±7&Lr=.:iiitmmx:^^o 

[0019] 

mLn^-t^mm^umn^mnx&^x, (d n^mmt.i.x. mm^-^i 
izMm u r=.mmmnii^um<D^m^m ^^mt^mnt. mmm^ iz ^mt^^ 
Wum^^^^-t^^mm^^^^m^. mmmm^umo^^m'^mizfz^cxmm 
T^^m^mt.. mtmm^mz^^^mm^^mmt^mm^mn. tsia^M 

mt^m^. (ii) mmmmtLx. tffiBmmMMtctfriHT^-^srta^t-s^ 
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[0 0 2 0] 

m^^FummL. '^m^ntcm^<Dmmmmizm^\,^xn^-t^o m$fjk 
t:^^mm^^^^mitmm, n^izpkm^ti^^(DX'&*). mm. n^iz^n:s> 
m§f^<Dmum&itm^)m^^miz^'DxniDn^o m. mm. s^jc^t^ts^ 

[0 0 2 1] 

:^nm<Dmm^n^mm. mmmmiii^mmRtj^mmi^mmn&mno-mmt 
hx. mmy'-^m^^mit. mm^mm^tmm'iS.m^miz^i)'^m-^nr^m 
^ii<D&mmzm-D^^x^-^n^^nz>o 

[0 0 2 2] 

:i(Dmmiz^tnt. ^-stn^izmm-r^p sK^m<7)-mx:^^x. fmu 

mm^m^ay^n^itmt^:iiiX7'-^^m^-t^::it.t>^x^^o ^^(Ditm 

^n^:it.xn^ti^x^^(Dx. a y ^ ^ yry:fm^m\f^r^mm^mizii.^x 

[0 0 2 3] 
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[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

V > T 1^ T' - ^ n ^ & ff e» w i: -e ^ s „ 

[0 0 2 7] 

t^uummzitmm^-^ nmm^mm^^mML. -:^n^mzitmm^m.m 

[0 0 2 8] 

zi(Dmmz^ini. mmmty"-^ t.^<D7''-^izms:^nr^i^mm-^i)m^f 
izmu^ti. n^mti^^m^(D^i!)mmz'^ija^n^o mmmt^r-^^m^ 
•r^ tmzFM^M^ntc^mm^^^(^&mmmizm^^^x. mm^<D7'-^ 
^n^LMm'^m^mu-t^^tffx^^o ^r^n^mz:i5\>^x Fumm-^nr^. 
^mm^^^(Dmmmmizm^\>^x-mmx7'-'Si<Dn^^n^^tti'^-^mhi^^ 

a 

[0 0 2 9] 
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[0 0 3 0] 
[0 0 3 1] 

'5^^$:MV^€>o S N DMg^^StcBgbTtt:*:M^^#(^);R«iltc J: »J, f^mmm 
||6 7#, 113-^, p 3 2 7 (1 9 9 8) lC#L/<^/rStlTVA^o fiPt., fl« 
^J:$:li§#t;{)>^SL, mni^<D^m^m^^m^^^(DX:&^X, ■?:(D^m:^\^ 

[0 0 3 2] 
[0 0 3 3] 

[^ifeM] 

^^mizmt>^mmi^n^mm<DmmmiZ'D\,^x. mi '-me ^^mLxmrn 
■r^o ^zx\ miit:^^miz^t>^mmi^n^mm(7^mmm<Dm^^^^mx\ 
^7t, ii[2ij:ii«^fH^i^^^*t<z)M$:^-riii-es>'j, m^itmmmzM-t^ 
mm<Dmmn^iz^^^xmm^^t=.fsb(Dmx:sb^. ^t=.. m^^itp sKmmizis 



1 0 
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[0 0 3 4] 

fs^^m^ntcLm^tim^v ^-ymmi 2 1.. m^i 1 ^-ymmi 20 

[0 0 3 5] 

U, 1 7lC^lBlt-'5^)^g|Slim^®^^$:^-^S^^l^l?fe^„ r®^ 

1 7icfa^^-^ic^fS:LT?^^$ti-&i)-^<^)^#S:a^*?)S;A:$ 

[0 0 3 6 ] 

u^-^sm 2ii, m^i I ti-^^mni^umizmi^t=.ismmm$i^iif^m^n 

[0 0 3 7] 

»&;b^^m$tl-5o ZlCD^igMIStSCf = 1 / 2 TTV^LC s i GHzgstc:& 

[0 0 3 8] 
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[0 0 3 9] 

mn^mmmi^ 2 0 itm^ 1 5 _hic«M 1 e nj^m^^ti. ^<D±izmmi^un 
1 7 J()^|g^■j■p,4^Tv^§o mni^mtiLx. m^it^mni$>x$>^h iT ao ^ 

[0 0 4 0] 

wtmna^um i\zmm. mv<\%mA-^(D^^^m\^xM\^hx\^x 

*^^*c s iz^^^-t^^niztjt^j. zi(DmMc s izm':3\i^xFMmm^tit^nm 
m^^^m-t^^txmsiz^-t^mn&ij^ia.i^^ti. lB^$tlTv^-g,7^-^A'^ 

[0 0 4 1] 
[0 0 4 2] 

o mB-^nx\^^^-^izM}^Lxmm^n^mii&B.^ FM^i^-rso 

[0 0 4 3] 

PSK^MII3 4li, FMmMf|3 3T'^ii$tlfeM#(3D3^?5SM#fi^^i:N3itI 
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[0 0 4 4] 

^y'^ai^-m^ti^h^v^y'^^mmizAti^tixvimti^^^-^n^o 

[0 0 4 5] 

^mm^m.^iKD^mmmizm-D^^- ^ ^n^^^(r>x. m^\-tuv ^ ^yr 

[0 0 4 6] 
[0 0 4 7] 

rkiz:^^uBizmm^n^mnm^mmi*^(D-miZ'D\^xwim-t^o mz 
izB-t^oizmmi^mmMi^6it'f>(:^^mm0mmmmmi^x:^^x. 

13 ffi|iE#2 0 0 3 - 3 0 4 9 4 8 4 
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[0 0 4 8] 
[0 0 4 9] 

t/t, 0 2 (b) izB-t,^z>izmmmimmi$-6it. m^i 5<D±izmmi & 

[0 0 5 0] 

rctb(D%(Dx% mni^umi nzmn$^Pj.±<Dmn^wM-t^^iix-&m:^M'^ 
^^^tiSo 7'-'$(izMftLx^m:^\^^&isb^:iinz^ijmmif^nt>n^. m 

[0 0 5 1 ] 

mm<^un 1 7 l i t a o 3 ^mv\ ^e-^^+si: 

8 om<7) ]^^^ y(Dm^x&^ L i T a O 3<DZmiZMVXm^i}^ft> 
[0 0 5 2] 

^fH#^^ 2 0 itmu 1 5 (D_hicmii 1 6 t r^nm 1 e (Z)±^c^ll#:|^i^:^ 1 
7;()'^t3i-t^nTVNT> mni^um 7it'^^m(D:^^iz^^xtm7'-^iiMitn 

[0 0 5 3] 



1 4 
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tiSo w^. mmc stfimt>^nmmmm(7)mt^^m-t^^t.X'7'-'^(Dn^ 
*^fft)nso v^-ymmi 2^, mm i tf^^mni^mm 7izwuaht:Lm^ 
tim^nmx&^x. m^fii^m^)^<^oizwtn'bnx\^^^. m. v^-y 

[0 0 54] 

mz. P SK^M^CoV^T04'-06 $:#R^bTmB^i-'&o * "T, 04 (a) 

\t.mm.^umn\z+isnMm^ (+) h-i3\PiMm^ (-) oy^m^^^^ ^ 
ffiT'#mM®xs^##*'^H4 (b) \z^-rm^xih^t.-t^h. FM^M^tife 

^C?5fE##fi^:9-lil2|4 (c) {C^t-i:e)lC, ^®K^-r>® ( + ) . (-) (Ci:o 
[0 0 5 5] 

®5tiPSK«ii(D— gaj-T'^oT. 'e[m«C^2 1 lC<J:oT#mM# (3^?^^ 

oj *^m:^$ti^, 
[0 0 5 6] 

^-r^^uv^\z^^xmmm^2 2TS^^-^*^)s@$ti-5o Msti:^^^ 

X^itx.lt^koy'r-^^ rij T'S>»J. roj x-fetili roj — ^, jg&ffi 



1 5 
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Jk<D7'--$(it roj "T^y, roj T'fetili rij tfj^^. 

[0 0 5 7] 
[0 0 5 8] 
[0 0 5 9] 

^mmmcDmniJ^mmmm 2 it. "tcD^^mmm^mmmi^ 2 0 (Dmmi^u 
^-ymmi 2ii, m^i 1 nv -si-ymmi 2®r^{cigwe>tis-f 

. mm-t^^^-^^^^Lxs&mm^^^^-t^tmm^xij^s mf 
1 nzmmm^izmSiLx^m^^^mm^^n^-t&^mm^m^ms 2tL. 

ms ^^^m^xm^^n^o 

[0 0 6 0] 

mniii!^mmmm 2 itmm^^mmmi^ 2 0 izMLXT^- ^ ^mm-t^ t mmizn 

m^cH^^Sl ilR^lCP SK^MICJ: »;^Tt>tiS<. ^®^f&®^^Simi:^(^# 



1 6 
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[0 0 6 1 ] 

So 

[0 0 6 2] 

-ymmi 2t. m^i i ^-z/mmi 2 (Dmizmn ^ti^>( y ^ ^ l t 

x^mLr:iBm(Dmmc s nx^^^^mmm^xmm-t^^m^i 3 1.. mm 
> n^mKmmmm^wjm^^:^^ ^y^3 0 mmt^^^'-^^mmi^x 

ffi-rsp sK^Miis 4 i:, mm^nr=.m-^t>\^h^v^y'^:^^-m'^^^m 
■rs h^'y^>yx^-*^msis3 b^^m^xm^-^n^o 

[0 0 6 3] 

(Dmrniimiiw-Dmrnx^^x. t^^v^z OK^-Dxumtn^a^m^mw^^ 

[0 0 6 4] 

^i*, IB^^fcii, ;^-r ^v^3 0 ®^^3 Oa^rigg^s Obic^g^L, sHM# 
A;^jg|53 llC3S^fS#|il^§|S3 2$:g^MbT, fait##{C3^^jSM#$:a«t- So 

$tisr iilc;&So 
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[0 0 6 5] 

ttc. n^mcit. ^9-3 o<Dm^3 oz^m^s ocizmmL. ^itii 

[0 0 6 6] 

So 

[0 0 6 7] 

%mi 2ii. 1 1 ^-ynmi 2(Dmzmi^^n^^y^^ ^ht.. >r 

m^^^^-t&mmm^A:hm3 n^i nz^M-t^^mm^^m^-t^ 
FMmmm^^mmt^FM'^M^3 3 mm^nr^m^i)^^^~^^^m-t 

[0 0 6 8] 

^mmm<Dmmmmn^mm4. it. mmmmmi^ 20 izM-t^tmtn^ 
xj^mmmmmm-2 xmm Lt^zuhi mmx ^ u , ^n^izm-r^wim itmw^-t 

So 

[0 0 6 9] 

la^^lCli, >^>f ^y^3 0(0ig^3 Oa$:3g^3 Oblc^Mb. SB^## 
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, S^^tCtiX-r ^y^3 0®5^^^3 0a$:^^3 OcJcg^ML. U^i H ^MnW 
[0 0 7 0] 

1 2^t>V>^5r^^L^:^LT, il«#:#JiBH 7 i:(^r^IC«jEh;b^m$ti-5?^ll 
[0 0 7 1] 

*^^^c^;to^m«#:ta^s^^s©llWJ^cov^T. Ell 0 ^^mhxmm 

[0 0 7 2] 

mma^n^mu 5 -e^^aggPTb^^m^tH^^fiic 2 0 <^ii«#:^j3isf 1 7 {c>tt 
nmi2h. m^i 1 iiu^-^mai 2©r^icigwe>ti-5-r>^*^^Li:, 

^5:^mbTfH#M^$:l8^f -SfB^t^-^Asdgps 1 i:, ^^1 1 lcMi-<535 
?JKfg#$:^^-rS5^S^M#^^S3 2i:. ^#f-l l(Z)iiCT(Z)fim#:#)(SF*'5^-rs 
^*T'^i^$*lSFM^i^##$r^lit-SFM«i)|^3 3 il, 

&T^-^$:^m-^-5>PSKmii#|3 4 iL. tl7^cM#*^ e> h ^ =3r > 

[0 0 7 3] 



1 9 
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[0 0 7 4] 

tr. mmmzit. v^s o(d^^3 o^i^m^s ohizmmi^. ttc. x 

[0 0 7 5] 

n^mzit^4 o(Dt^^3 oz^^^3 ocizmmi^. t.r=.. x-r 

zL<D^^m^i,tp sK^mizisn^^^mm^^^-t^^cDx^*}. 

on^mi'^^'^mz-t^o 

[0 0 7 6] 

^i^f)-^^m^mti^mm(Dmm^^^i,tm,mizs.i^fjt\>^mmxm:s:mM^mx:&*j 
m%tr^^^m(Dnm.^mi,z^t.ti^^(Dx$>^o 
mi] 

:^mmizmiD^mm^n&mm(Dmmm<Dm^^Birmx:s>^o 

[02] 

mmi^mmmii^(Dm^B-tmx^^x. (a) ii^c?)^ffiST'&y, mm 

(b) itmm (a) ICj^ttS A-AO^SST'^S, 
[US] 
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Sim ic^-t -5 w?g® fH##^ ic o v> T m^-r -5 to ® Ei-e S c 

[04] 
[0 5] 

me] 

[07] 
[0 8] 

[09] 
[010] 

1 • • • 

2 • • • Mm#:|B#^g 

3 . 4 , 5 • • • il«<i|s|3^S^^M 

6 • • • mmi$.mmmi^ 
1 1 • • • 

1 2 • • • u ^->m® 
1 3 • • • mm^ 
1 5 ' ■ - mm 
1 6 • • • mm. 
17... mni^mn 

2 0-.. SI«^|B#^#: 
2 1-.. -et^SJrbic^ 



miiE# 2003^3049484 



#2 002 — 265925 



2 2 • 




3 0^ 


3 6 3 7- • • >^ >f ^ 


3 1 • 




3 2 • 




3 3 • 


• • FM^ii^ 


3 4 • 


• • P SK^M^ 


3 5 • 
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[0 2] 
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[03] 
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[0 5] 



C 



21 
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► 
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[09] 
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mm^] mmm 
mm: 

lit. m^i i-fy^^mu^nr^m^tim^v ^-ymmi 2 m^fi 1 iiu 
SI -y mm I 2(Z)r^{ci8i-j-^n-5>r Lii, ^y^^^^hnm^i 1 <d\b. 

mmm] m 1 
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m m A m m m m 



[501077767] 



1. ^35¥H0 



2001^ 2^260 

!^ ^ ^ mm 
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m m A 



mSm^ [000005016] 
1. ^Jg¥>gH 1990^ 8MS1B 
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